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Description
FIELD OF THE INVENTION

[0001] The present invention relates generally to a
method and apparatus for the addition of soluble agents
or ingredients to a carrier liquid, at the point of consump-
tion, for oral administration through a straw.

[0002] The invention has been developed primarily for
usein relation to the flavouring of pre-packaged or bottled
beverages such as milk , and will be described with ref-
erence to this application. It will be appreciated, however,
that the invention is not limited to this particular use and
may be also used to provide flavouring or colouring to
other beverages, or for the oral administration of soluble
nutritional, pharmaceutical, health or energy enhancing
agents.

BACKGROUND OF THE INVENTION

[0003] The following discussion of the prior art is pro-
vided as technical background, to enable the features
and benefits of the invention to be fully appreciated in an
appropriate technical context. However, any reference
to the prior art should not be taken as an express or im-
plied admission that such art is widely known or forms
part of common general knowledge in the field.

[0004] It is known in the art to use soluble pellets or
granules, retained by perforated end caps within an elon-
gate tubular body in the form of a straw, to progressively
disperse flavouring agents or other ingredients into a car-
rier liquid drawn through the straw by oral suction, at the
point of consumption. Application WO 98/15187 disclos-
es one such device. However, such straws may be un-
necessarily complicated and too costly to produce, par-
ticularly in disposable form.

[0005] It is an object of the present invention to over-
come or substantially ameliorate one or more of the lim-
itations of the prior art, or at least to provide a useful
alternative.

DISCLOSURE OF THE INVENTION

[0006] Accordingly, in afirst aspect, the invention pro-
vides a method of manufacturing a drinking straw as
claimed in claim 1.

[0007] The terms "dissolved", "soluble" and the like as
used herein are intended to be construed sufficiently
broadly to encompass not only dissolution in the strict
chemical sense, but also suspensions and mixtures with
the carrier liquid.

[0008] It will be appreciated that the steps presented
above may not necessarily be performed in the order
recited. Furthermore, the terminology "first end" and
"second end" are entirely arbitrary and applied merely to
differentiate the ends of the straw rather than an order
of steps performed.

[0009] Preferablythe tubeisgenerally circularincross-
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section.

[0010] Preferably, the method includes forming the
sidewall adjacent both ends of the straw into filtration
means.

[0011] Preferably, the step of forming each of the re-
spective open ends into filtration means includes the fur-
ther steps of at least partially blocking the respective end,
and forming perforations in the blocked end.

[0012] More preferably, each open end of the tube is
blocked by clamping opposing sides of the tube adjacent
to the end, and bonding the sides together. Preferably,
the bond step forms a seam extending generally across
the tube. Preferably, each bond is formed by means of
thermoplastic welding.

[0013] Preferably, each seam is substantially crescent
shaped and extends partially down the corresponding
side of the tube. Preferably, the seam defines the respec-
tive ends of the tube, which are shaped by trimming or
rounding so as to remove any sharp corners.

[0014] Preferably, the perforations at each end of the
tube are formed in sections, and each section includes
a plurality of apertures sized to be sufficiently small to
retain the pellets within the tube and sufficiently large to
allow passage of liquid through the straw in response to
oral suction. More preferably, the apertures take the form
of elongate slots formed on opposing sides of the tube.
[0015] Preferably, the perforated sections are formed
by punching the sidewalls of the tube.

[0016] Preferably the pellets are of a predetermined
size and shape. Preferably the pellets contain a prede-
termined measure of soluble active ingredient.

[0017] In another aspect, the invention provides a
drinking straw as claimed in claim 11. In a further aspect,
the invention provides a drinking straw as claimed in
claim 12.

[0018] Preferably, each filtration means includes at
least one aperture sized to be sufficiently small to retain
the pellets within the tube and sufficiently large to allow
relatively unimpeded passage of liquid.

[0019] Preferably, each filtration means includes a
blockage or closure of the tube at or adjacent the respec-
tive end. The blockage or closure is preferably formed
by opposing sides of the tube being pinched and bonded
together.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] Preferred embodiments of the invention will
now be described, by way of example only, with reference
to the accompanying drawings in which:-

Fig. 1 is a perspective view of a drinking straw con-
taining soluble active ingredients in accordance with
the invention;

Fig. 2Ais a perspective view of another embodiment
of the drinking straw having a concertina section, in
accordance with the invention;

Fig. 2B is a perspective view of the drinking straw
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shown in Fig. 2A, in a bent configuration;

Fig. 3A is a pictorial view of a tube used to form the
straw in accordance with the invention;

Figs 3B and 3C are pictorial views of the tube show-
ing the concertina section being formed therein;
Fig. 3D is a pictorial view depicting the formation of
a first filter at a first end of the tube;

Fig. 3E is a pictorial view showing the active ingre-
dient being added inside the tube;

Fig. 3F is a pictorial view showing the formation of a
second filter at the second end of the straw;

Fig. 4 is an enlarged view showing the end of the
tube incorporating a simple transverse weld in ac-
cordance with the invention;

Fig. 5 is an enlarged view of the end of the straw
shown in Fig. 1;

Figs 6 and 7 are enlarged views of the ends of alter-
native embodiments of the straw in accordance with
the invention; and

Figs 8 to 12 are enlarged views of the end of a tube
in accordance with alternative embodiments of the
invention.

PREFERRED EMBODIMENT OF THE INVENTION

[0021] Referring to the drawings, the invention pro-
vides adrinking straw 1 for progressively adding an active
ingredient to a carrier liquid as the liquid is drawn through
the straw. It will be appreciated that Figs 1, 2A and 2B
show the straw as being of indefinite length.

[0022] Typically, the carrier liquid is a plain beverage
such as milk or water, and the active ingredient is a fla-
vouring and/or colouring agent. It should be appreciated,
however, that other active ingredients, such as pharma-
ceuticals, vitamin and mineral supplements, antioxi-
dants, herbal remedies or probiotics, and other carrier
liquids, may additionally or alternatively be used.
[0023] As can be seen in Fig. 1, the straw 1 includes
a generally elongate tubular body 2 having an internal
bore 3 and a sidewall 4, adapted for use as a straw. The
tube 2 includes first and second filters 5 and 6 disposed
at respective first and second ends 7 and 8, of the tube.
Together, the first and second filters retain a predeter-
mined measure of soluble active ingredients within the
bore of the tube 2, while allowing a carrier liquid to be
drawn through the straw, by oral suction. The active in-
gredient, preferably a flavouring agent, takes the form of
a plurality of solid pellets 9. Although generally spherical,
in some forms the pellets may be slightly elongated or
cylindrical.

[0024] The filters 5 and 6 are formed integrally from
the respective ends of the tube and as such do notrequire
any additional parts or components. More specifically,
each filter is formed by blocking, closing or constricting
the tube at or adjacent the corresponding end and pro-
viding at least one aperture sized to be sufficiently small
to retain the pellets within the tube whilst sufficiently large
to allow passage of liquid.
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[0025] In the preferred embodiment, each open end of
the tube is blocked by pinching it flat, so that the opposing
sides are brought together. Once in contact, the sides
are bonded together, thereby effectively closing the end
of the tube. The aperture takes the form of a perforated
section 10 of the tube. Each perforated section 10 in-
cludes a plurality of apertures 11 disposed in an array on
each side of the tube.

[0026] The invention also extends to a method of man-
ufacturing the drinking straw. In very general terms, the
method includes steps of forming a tube of a predeter-
mined length and size, forming a first end of the tube into
the first filter; depositing the predetermined amount of
active ingredient in the form of pellets within the tube;
and forming the other, second end of the tube into the
second filter, so as to encapsulate the pellets within the
tube. It will be appreciated that in the embodiment of the
invention as illustrated, the perforations may be formed
either before or after the pellets are added. A concertina
section in the tube may also be provided.

[0027] A more detailed description of one particular
embodiment of the straw and its preferred method of
manufacture follow.

[0028] As shown in Fig. 3A, the tube used to form the
straw is a cylindrical extrusion, ideally of a food-grade
thermosetting plastic. Preferably, the tube has a substan-
tially circular cross section although other extrusion sec-
tions may be used, for instance oval, ellipsoid or polygon
sections. Furthermore, the plastic is transparent or par-
tially transparent, to allow the user to visually monitor the
inside of the straw. In this embodiment, polypropylene is
used because it is non-toxic, may be readily heat welded
and is available in transparent forms. It will be appreci-
ated, however, that in place of polypropylene, any other
form of plastics material, or any other suitable material
such as waxed paper, metal foils or the like may be used
to form the straw.

[0029] In this embodiment, the circular extrusion has
an inside diameter of around 5.5 mm and outside diam-
eter of around 6.0 mm, with a wall thickness of around
0.25 mm. The extrusion is cut into lengths of around 200
mm. However, it will be appreciated that the invention is
not limited to a straw of these particular dimensions. For
instance, in an alternative, larger version, the extrusion
has an inside diameter of 10 mm and outside diameter
of 11 mm, with a wall thickness of 0.5 mm and a straw
has a length of 20 mm.

[0030] Referring to Figs. 3B and 3C, the first stage of
transforming the tube into the drinking straw is to form
the concertina section 12 in the tube sidewall. The con-
certina section 12 includes an array of circumferential
ribs 13 formed in a saw-tooth profile, which allow the
straw to be extended or bent whilst maintaining continuity
of the internal bore.

[0031] It will be appreciated that formation of the con-
certina section is entirely optional. Its inclusion allows
bending of the straw to provide adjustment of the incli-
nation of the mouth end of the straw for ergonomic drink-
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ing. In addition, it provides the straw with the ability to be
bent back over 90° to shorten its overall length. This is
advantageous in one application, where the straw is
packaged on the side of a container of fixed dimensions,
because it allows for packaging of a straw longer than
the container. However, this advantage along with meth-
ods of forming the concertina section are well known in
the art.

[0032] Next, as shown in Fig. 3D, the firstend 7 of the
tube 2 is formed into the first filter 5 in a three-stage pro-
cedure. The end 7 of the tube is clamped flat and the
tube sidewalls are bonded together by heat welding of
the thermosetting plastic sidewall. The perforated sec-
tions are formed by punching or piercing apertures in the
sidewalls of the tube, toward the corresponding end. The
end of the straw is then trimmed or otherwise smoothed
around the weld to shape the straw and eliminate any
sharp corners or protrusions that could potentially cause
oral discomfort to the user. These three steps may be
performed substantially simultaneously, or in almost any
order. For instance, it is possible to first clamp the tube,
punch the holes and trim the corners, before bonding the
sides together.

[0033] In asimple form, as shown in Fig. 4, weld 14 is
substantially straight, extending transversely across the
end of the tube in a direction normal to the longitudinal
tube axis. Blocking the tube in this way provides an ad-
vantage when the straw is used with carrier liquids pack-
aged in the type of cartons which include a frangible
membrane, positioned and sized on the carton to be
pierced by, and subsequently to accommodate, a corre-
spondingly sized drinking straw. Conventional straws
used in this context are obliquely cut, so as to provide a
sharpened end adapted to facilitate piercing of the carton
membrane. However, in place of the sharpened end, the
present invention provides the straw with an end having
a bonded double layer of sidewall material. This double
layer forms a relatively stiff edge 15, well adapted for
piercing the carton’s frangible membrane.

[0034] As can be seenin Fig. 4, pinching the tube and
welding in this way results in an increase in width of the
tube at the end to approximately n/2 times the width; or
around 50%, of the original diameter. The increase in
width can be seen as both an advantage and a disad-
vantage. On the one hand, the increased width may result
in the end of the straw being too wide to easily fit and
pass through the circular aperture surrounding the carton
membrane, which is usually sized and shaped according
to the nominal diameter of the straw. On the other hand,
provided the wider end fits within the confines of the fran-
gible area, the wider end may provide an advantage since
it tends to open a pair of slit extensions on either side of
the hole formed by the straw piercing the frangible mem-
brane. These slits provide breathing holes to allow air to
enter the carton as fluid is removed.

[0035] In addition, pinching and welding the end of the
tube results in the formation of relatively sharp corners
16 and 17 which may cause discomfort when placed in
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the mouth of the user.

[0036] Forthisreason,inthe embodiment of the inven-
tion shown in Fig. 5, the corners 16 and 17 are trimmed
off and rounded to eliminate sharp corners and reduce
the width of the end of the tube. The degree of trimming
is selected to balance the requirement for a reduced
straw width with the above mentioned advantage of
breathing hole formation.

[0037] As afurther variation, as shown in Fig. 5, rather
than extending directly across the straw, the weld 18 may
be formed in aninverted-U or crescent shape, expending
partially along the outer edges of the straw, parallel to
the longitudinal axis. The crescent-shaped weld 18 seals
the edges of the straw which may otherwise be open as
a result of the corners being trimmed, and in addition,
provides enhanced stability and structural integrity for
the straw end, which is advantageous when piercing the
frangible carton membrane.

[0038] Of course the welding and clipping of the ends
of the tube is not limited to the shapes shown in Figs. 4
and 5. Alternative shapes are shown in Figs. 6 and 7,
which provide the same advantages as the straw shown
in Fig. 5, but with pointed or rounded ends 19 and 20
respectively, to further assist in piercing the carton mem-
brane.

[0039] Several other alternatives or additions may also
be applied. Forinstance, a variety of methods, other than
heat welding, may be used for bonding the sidewalls of
the tube together including the use of adhesives, plastic
welding, ultrasonic welding, or any other suitable method.
[0040] In addition, rather than pinching and welding,
alternative methods of closing the end of the tube may
be used. Forinstance, the tube may be blocked by crush-
ing, crimping, folding, by slitting the end of the tube to
create a number of flaps and then folding the flaps to-
gether, or any other suitable method or combination.
[0041] A selection of some possible alternative meth-
ods for sealing the end of the tube are shown in Figs 8
to 12.

[0042] In Fig. 8, the tube end is pinched and welded
together on four rather than two sides. This forms a star
shaped end 21 which may be trimmed to remove sharp
corners.

[0043] In Fig. 9 four circumferentially spaced, longitu-
dinal slits 22 are made in the end of the tube. These slits
divide the tube end into four flaps 23 which may be folded
inwardly and sealed together, thereby closing or partially
closing the opening and giving the end of the tube a
square profile.

[0044] A similar approach has been taken in the em-
bodiment shown in Fig. 10. Here, a plurality of slits 24
are used to divide the tube end into a plurality of flaps 25
that are folded inwardly. While more complex, this pro-
vides a more circular profile to the end of the tube than
that of the embodiment shown in Fig. 9.

[0045] InFig. 11, anarrayof V-shaped notches 26 have
be cutin the end of the tube. The notches divide the tube
end into triangular flaps 27 that are folded inwards to
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meet along adjacent respective edges.

[0046] In Fig. 12 the end of the tube is heated and
crimped inwardly to form a rounded or domed tube end
28.

[0047] In still other embodiments, the ends of the tube
are not completely blocked but are constricted. That is,
the ends are only partially closed, such that one or more
apertures remain in the end of the straw. This may be
accomplished by providing a seal or weld that does not
extend fully, or is discontinuous, across the straw. For
instance it will be noticed that a central aperture 29 re-
mains in the embodiments shown in Figs 10 to 12. Either
way, any apertures of openings resulting from partial con-
striction of the ends of the tube are sized and shaped to
retain the pellets within the straw whilst allowing relative
unimpeded passage of liquid. These constriction type ap-
ertures may provide the only fluid passages through the
respective filters, or be used in addition to, and in con-
junction with, the apertures formed in the sidewall of the
tube by piercing, perforation or other means, as previ-
ously described. In this regard, the apertures 11 which
form the perforated sections 10 may be circular holes,
as shown in the figures, or any other suitable shape in-
cluding any combination of holes, slits or slots. It will be
appreciated that the shape and size of the holes will be
dictated to a large degree by the shape and size of the
pellets.

[0048] Forinstance, one advantage of providing elon-
gate slots in conjunction with spherical pellets is that the
dissimilarity in shape tends to prevent the pellets from
blocking or clogging the slotted apertures as they dis-
solve. Rather, when the pellets dissolve to a predeter-
mined suitably small diameter, they are able to pass
through the slotted apertures and out of the straw, to be
safely ingested by the consumer. This tends to reduce
the possibility of blocking of the filters and accordingly,
fluid flow is maintained at all times, while premature con-
sumption of coarse flavouring particles is also avoided.
The apertures may be placed in discrete arrays on either
side of the tube, as depicted in the drawings, or in any
other regular or irregular arrangement at or adjacent the
end of the tube.

[0049] Inthis embodiments the invention as illustrated,
the apertures are punched through both sidewalls of the
straw whilst it is clamped, with a male punch and a cor-
responding female die. This operation may be performed
along with the trimming and bonding operations. Alter-
natively, the apertures may be formed by piercing the
sidewalls with a lance. The lance may be heated to melt
the plastic sidewall.

[0050] Returning to Fig. 3E, once the first filter 5 of the
straw is formed at the first end of the tube 7, the pellets
9 are added. The tube 2 is held in a generally upright
orientation, so that the first filer is positioned below the
open end 8 of the tube. The pellets may be added to the
tube via this top open end. Filling may be vacuum assist-
ed.

[0051] The predetermined volume of pellets 9 con-
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tained within the tube is calculated to be sufficient for the
volume of beverage with which the straw is intended to
be sold or used. This particular straw has been configured
to be used with relatively smaller volumes of liquid than
those shown for instance in WO 98/15187. However, as
previously noted, in alternative embodiments, the straw
may be manufactured in larger or even smaller sizes,
with corresponding volumes of active ingredient as re-
quired. In cases where pharmaceuticals or vitamin sup-
plements are included, the volume of pellets used will be
dictated by the concentration of the active ingredient, and
the required dosage.

[0052] Once a predetermined amount of pellets has
been added to the tube, the second end 8 of the tube is
formed into the secondfilter 6. This may be accomplished
in the same manner as described above in relation to the
formation of the first filter 5.

[0053] In other embodiments, the filter in each end of
the straw may be formed differently. For instance, only
one end of the tube may be formed into an integral filter,
while the filter at the other end of the straw may be formed
by the addition of a discrete filter element, such as that
described in WO 98/15187.

[0054] The concentration of active ingredient in the lig-
uid exiting the straw is dependant upon: the size; shape
and number of pellets used in the straw; the "dwell time"
within the straw; the concentration of active ingredient in
the pellets and the effective dissolution rate of each pellet
as well as external influences such as; temperature; hu-
midity and carrier liquid properties, composition and vis-
cosity.

[0055] Interms of controllable properties, the spherical
shape pellet is advantageous because it not only pro-
vides a predicable and steady rate of dissolution, it also
enhances the flow characteristics of the pellets in bulk
form in order to facilitate filling of the straw during pro-
duction. Furthermore, the spherical shape is resistant to
crushing and fragmentation thereby reducing the amount
of powder in the straw, which may prematurely dissolve
or be ingested by the user.

[0056] In some cases, however, spherical pellets may
be costly to manufacture and accordingly, in alternative
embodiments, the pellets may be non-spherical, for ex-
ample elongate, prolate spheroid, cylindrical or in tablet
or capsule form. Forinstance in a particularembodiment,
the pellets are formed by extrusion resulting in pellets
having a generally regular prism or cylindrical shape
whether the cross section be circular, oval or otherwise.
[0057] The size of the pellets not only alters surface
area but also affects the dwell time of the liquid within
the straw. Large pellets will provide looser packing giving
larger spaces between the pellets and a more direct route
for liquid passing through the straw. Accordingly, larger
pellets generally result in a reduced dwell time and in-
creased flow rate for a given suction pressure. However,
ifthe pellets are made too large with respectto the internal
diameter of the straw, they can block the passage sub-
stantially or completely, or provide in adequate surface



9 EP 1 996 050 B1 10

area.
[0058] Accordingly, the pellets are sized so as to be
complementary with respect to the width and shape of
the straw cross-section. Generally, given a circular straw
and spherical pellets, the pellets have a diameter be-
tween 10% and around 80%, more preferably between
15% and 70%, and most preferably between 20% and
around 50% of the internal diameter of the straw but ide-
ally no larger than half the internal diameter. It has been
found through painstaking development and testing that
with this combination, the pellets have appropriate com-
bined surface area to ensure adequate flavour infusion,
and are retained until substantially dissolved, yet do not
result in clogging of the filters. It will be appreciated, that
under real world conditions, the formation of perfectly
spherical pellets are unlikely. In such cases the above
dimensions are given as a guide to be interpreted within
the bounds of the art.

[0059] In the case of non-spherical pellets and tubes
previously disclosed, appropriate selection of the size of
the pellets in relation to the tube diameter should be ap-
plied. However, as a general rule when close packed,
the ratio of volume of pellets to volume of interstitial void
should be no more than 4.5 to 1 and preferably less than
3.5 to 1 and more preferably les than 3 to 1.

[0060] Two other important factors effecting the con-
centration of active ingredient in the carrier liquid exiting
the straw are the concentration of the active ingredient
within the pellets and the dissolution rate of the pellet
itself. A highly concentrated pellet will impart a higher
concentration of active ingredient to the carrier liquid.
Similarly, a pellet, which dissolves more readily, will also
provide a higher exit concentration of active ingredient,
all other variables being equal. In this respect, the straw
is intended to be a disposable, single use item. The dis-
solution rate of the pellets is selected to match a particular
volume of milk or other beverage, such that once that
prescribed volume has passed through the straw, the
pellets will have dissolved completely or to such an extent
that they are small enough to pass through the apertures
in the filters and exit the straw. At this stage, the trans-
parent wall of the straw will allow the user to identify that
the straw is devoid of pellets and is ready to be discarded.
In one particular embodiment, the spherical pellets of the
invention are ideally in the form of "nonpareil" balls, which
enables close control of the above variables in compar-
ison to other shapes and methods of manufacture.
[0061] Nonpareil balls are formed by building up a plu-
rality of layers on a "seed". Typically, this seed will be a
sugar crystal. However, any other suitable nuclei may be
used. Nonpareil pellet formation allows the size of the
pellettobe controlled and ensures that shape is generally
spherical. Furthermore, the composition of the pellet can
be adjusted layer by layer. Layers of active ingredients
including flavouring, sweetener or sugar, colouring,
starch and pharmaceuticals and vitamins and minerals
can be alternated in any order, as required.

[0062] This enables active ingredient concentration,
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and dissolution rate to be varied throughout the cross
section of the ball. For instance, by providing a pellet with
a high concentration of flavouring toward the centre, a
relatively uniform infusion rate can be achieved, even as
the pellet progressively reduces in size and its surface
area is diminished.

[0063] Furthermore, by way of example, flavours may
also be mixed or changed so that one flavour is added
to the beverage initially, and is subsequently replaced by
another flavour as the pellets dissolve. The change in
flavour may be accompanied by a change in colouring
of the pellets and the user may identify this change
through the transparent or translucent side wall of the
straw. Artificial sweetener may also be used to sweeten
the beverage or carrier liquid as it passes through the
straw. It will also be appreciated that by providing a mix-
ture of pellets of different composition, a multitude of fla-
vours or other active ingredients can be infused simulta-
neously, rather than sequentially.

[0064] While, the straw of the invention may be pack-
aged and sold as individual items or in multiple packs, it
is also envisaged that the straw be sold along with a
carton, container or bottle of beverage such as milk, or
mineral water. The straw, initially packaged within a sur-
rounding hygienically sealed disposable wrapper (not
shown) is affixed to the outside of the carton, in the same
manner used with conventional straws. This method con-
veniently packages the straw and beverage together.
The user detaches the straw at the point of consumption,
removes it from the wrapper and uses one of the ends
to pierce the frangible membrane on the carton. The
straw is then inserted into the carton through the resultant
opening, and the beverage may then be consumed
through the straw.

[0065] It will be appreciated that a particular embodi-
ment of the invention has been developed in order to add
flavouring to drinks such as milk, soy milk, mineral and
carbonated waters, sodas, soft drinks, milkshakes, cor-
dials, juices, alcoholic beverages, and the like, however
the invention may equally be applied to add sweeteners,
vitamin supplements, nutritional, herbal, pharmaceutical,
health and energy additives to liquids for ingestion. In
such cases, the transparent sidewalls of the straw are
particularly advantageous for assessing that the correct
dosage of the agent has been administered. This may
be indicated by an empty straw or, as an encouragement
to potentially reluctant children, a visible colour or dis-
cernible flavour change in the pellets.

[0066] Advantageously, the invention provides the us-
er with a degree of control over the intensity of the fla-
vouring, according to the rate at which the beverage is
sucked through, and hence the dwell time of the liquid
within, the straw. It has also been found that by only par-
tially filling the straw with flavouring pellets, the resultant
free space provides for enhanced agitation of the pellets
and hence improved mixing. This in turn results in a more
uniform distribution of flavouring within the beverage as
the agitated pellets perform a stirring function.
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[0067] Additionally, because the active ingredient is
sealedin adry form, the product generally has a markedly
superior shelf life to products where the ingredient is con-
tained in liquid form. For instance, in the case of flavour-
ing agents, the invention permits the sale of a relatively
inexpensive unflavoured beverage together with an ef-
fective flavouring agent integrated with a straw, it is en-
visaged that retailers will be able to achieve substantially
enhanced profit margins over the current form of sale of
both flavoured and unflavoured beverages, and particu-
larly milk. The consumer is provided with a greater variety
of flavour selection, optionally involving the combination
of a number of different flavours, and the possibility of
applying the flavouring at any desired concentration. Al-
so, because the flavouring component of the beverage
will normally have a longer shelf life, particularly in the
case of milk, if any unused product needs to be discarded,
wastage of the flavouring component at least can be
avoided. Further, because the retailer can optionally
stock a relatively large number of plain beverages in the
available refrigeration space, with the flavouring recep-
tacles stored elsewhere, stock and inventory control can
be greatly simplified.

[0068] Similar benefits apply to other active ingredients
such as pharmaceuticals and health and nutritional sup-
plements.

[0069] The invention is also particularly advantageous
in the administration of soluble oral pharmaceuticals and
other medical treatments to young children and the eld-
erly, who often have difficulty swallowing such medica-
ments in conventional tablet or capsule form.

[0070] Furthermore, it will be appreciated that the in-
vention provides a comparatively low cost method of pro-
ducing a drinking straw containing soluble agents in com-
parison to that described in WO 98/15187. It achieves
this advantage by eliminating the need to assemble the
straw from multiple components, each of which must be
manufactured separately, which is possible because the
filtration elements are formed integrally from the tubular
body of the straw. In these and other respects, the inven-
tion represents a practical and commercially significant
improvement over the prior art.

[0071] Although the invention has been described with
reference to specific examples, it will be appreciated by
those skilled inthe artthat the invention may be embodied
in many other forms.

Claims

1. A method of manufacturing a drinking straw (1)
adapted progressively to add an active ingredient to
a carrier liquid drawn through the straw (1), said
method including the steps of:

providing a generally elongate tube (2) having
a sidewall (4) defining an internal bore and first
and second open ends (7 and 8);
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providing a first filtration means (5) adjacent the
first end (7) of the tube (2);

depositing a plurality of pellets (9) containing a
measure of soluble active ingredient into the
tube (2) through the second end (8); and
providing second filtration means (6) adjacent
the second end (8) of the tube,

wherein said first and second filtration means
retain the pellets (9) substantially within the tube
whilst allowing the carrier liquid to be drawn
through the tube (2) by oral suction and
wherein at least one of said filtration means (5
or 6) is provided by forming a filtration means
integrally from the sidewall adjacent the respec-
tive end (7 or 8) of the tube (2).

2. A method according to claim 1, wherein the step of
forming the filtration means includes:

at least partially blocking the respective open
end; and

providing a perforated section (10) at the respec-
tive end including at least one aperture sized to
be sufficiently smallto retain the pellets (9) within
the tube (2) and sufficiently large to allow pas-
sage of liquid through the straw (1) in response
to oral suction.

3. A method according to claim 1 or 2 wherein the steps
of providing first and second filtration means includes
the steps of:

at least partially blocking the respective open
end (7 and 8) ; and

providing a perforated section (10) at the respec-
tive end (7 and 8) including at least one aperture
sized to be sufficiently small to retain the pellets
(9) within the tube (2) and sufficiently large to
allow passage of liquid through the straw (1) in
response to oral suction.

4. A method according to claim 2 or 3, wherein an open
end of the tube (2) is at least partially blocked by
clamping opposing sides (4) of the tube (2) adjacent
said end and bonding the opposing sides together.

5. A method according to claim 4, wherein bonding the
sidewall (4) forms a seam (14) extending generally
across the tube (2).

6. A method according to claim 5, wherein the seam
(18) is substantially crescent shaped and extends
partially down opposing sides of the tube (2).

7. Amethodaccordingtoclaim5or6wherein, the seam
(14, 18) defines the end of the tube (2), and is shaped
by trimming so as to remove sharp corners (16, 17).
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A method according to any one of claims 5 to 7,
wherein bonding is achieved by means of thermo-
plastic welding.

A method according to any one of claims 2 to 8
wherein the perforated section (10) includes a plu-
rality of said apertures (11).

A method according to any one of claims 2 to 9,
wherein the perforated section (10) is formed by
punching or piercing the external sidewall (4) of the
tube (2).

A drinking straw (1) manufactured in accordance
with the method of any one of the preceding claims.

A drinking straw (1) adapted progressively to add an
active ingredient to a carrier liquid drawn through the
straw (1), said straw (1) including:

a generally elongate tube (2) having a sidewall
(4) defining an internal bore and first and second
open ends (7 and 8);

a plurality of pellets (9) containing a measure of
soluble active ingredient; a first filtration means
(5) formed integrally from the sidewall, (4) adja-
cent to the first end (7) to retain the pellets (9)
substantially within the tube while allowing the
carrier liquid to be drawn through the tube (2)
by oral suction; and

second filtration means (6) adjacent the second
end (8) to retain the pellets (9) substantially with-
in the tube (2) whilst allowing the carrier liquid
to be drawn through the tube (2) by oral suction.

A drinking straw according to claim 12, wherein the
second filtration means (6) is formed from the side-
wall (4) adjacent the second end (8).

A drinking straw according to claim 12 or 13, wherein
each filtration means (5, 6) includes at least one re-
spective aperture sized to be sufficiently small to re-
tain the pellets (9) within the tube (2) and sufficiently
large to allow passage of liquid.

A drinking straw (1) according to claim 14, wherein
the first filtration means (5) includes a lateral seam
(14, 18) wherein opposing sides of the sidewall (4)
are bonded together, thereby to close the first open
end (7) and wherein at least one aperture is formed
in the sidewall (4) adjacent the seam (14, 18).

A drinking straw (1) according to claim 15, wherein
thefirstfiltration means (5) includes a perforated sec-
tion (10) having plurality of apertures (11) sized to
be sufficiently small to retain the pellets (9) within
the tube (2) and sufficiently large to allow passage
of liquid through the straw (1) in response to oral
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suction.

A drinking straw according to claim 15 or 16, wherein
the seam defines the end of the tube (2), and includes
a rounded profile.

A drinking straw according to any one of claims 12
to 17, wherein the pellets (9) have a diameter be-
tween 10% and 80% of an internal diameter of the
straw (1).

A drinking straw according to any one of claims 12
to 18, wherein the pellets (9) have a diameter be-
tween 15% and 70% of an internal diameter of the
straw (1).

A drinking straw according to any one of claims 12
to 19, wherein the pellets (9) have a diameter be-
tween 20% and 50% of an internal diameter of the
straw (1).

Patentanspriiche

1.

2.

Ein Verfahren zur Herstellung eines Trinkhalmes (1),
stufenweise angepasst, um einer durch den Trink-
halm (1) gesaugter Tragerflissigkeit einen Wirkstoff
hinzuzugeben, wobei das Verfahren die folgenden
Schritte umfasst:

die Bereitstellung eines allgemein langlichen
Réhrchens (2) mit einer Seitenwand (4), die eine
innere Bohrung und eine erste und eine zweite
offene Seite (7 und 8) beschreibt;

die Bereitstellung eines ersten Filtermittels (5),
angrenzend an die erste Seite (7) des Roéhr-
chens (2);

die Ablage einer Vielzahl von Kigelchen (9),
enthaltend ein Maf des l6slichen Wirkstoffes, in
dem Rohrchen (2) durch die zweite Seite (8);
und die Bereitstellung eines zweiten Filtermittels
(6), angrenzend an die zweite Seite (8) des
Roéhrchens,

wobei das erste und das zweite Filtermittel die
Kugelchen (9) im Wesentlichenim Réhrchen zu-
rickhalten, wahrend die Tragerflissigkeit durch
das Roéhrchen (2) mit dem Mund aufgesaugt
werden kann, und

wobei mindestens eines der Filtermittel (5 oder
6) durch die Bildung eines Filtermittels ganzlich
aus der Seitenwand neben der entsprechenden
Seite (7 oder 8) des Réhrchens (2) bereitgestellt
wird.

Ein Verfahren nach Anspruch 1, der Schritt der Bil-
dung des Filtermittels umfassend:

die mindestens teilweise Blockierung der jewei-
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ligen offenen Seite; und

die Bereitstellung eines perforierten Abschnittes
(10) an der jeweiligen Seite, einschlief3lich min-
destens einer Offnung, die klein genug ist, um
die Kuigelchen (9) im Réhrchen (2) zurtickzuhal-
ten, und ausreichend groR ist, damit die Flus-
sigkeit in Reaktion auf das Ansaugen mit dem
Mund durch den Trinkhalm (1) gelangen kann.

Ein Verfahren nach Anspruch 1 oder 2, wobei die
Schritte der Bereitstellung des ersten und des zwei-
ten Filtermittels folgende Schritte umfassen:

die mindestens teilweise Blockierung der jewei-
ligen offenen Seite (7 und 8); und

die Bereitstellung eines perforierten Abschnittes
(10) an der jeweiligen Seite (7 und 8), ein-
schliel3lich mindestens einer (")ffnung, die klein
genug ist, um die Kiigelchen (9) im Réhrchen
(2) zurtickzuhalten, und ausreichend grof} ist,
damit die Flussigkeit in Reaktion auf das Ansau-
gen mit dem Mund durch den Trinkhalm (1) ge-
langen kann.

Ein Verfahren nach Anspruch 2 oder 3, wobei eine
offene Seite des Réhrchens (2) mindestens teilweise
durch das Einspannen der gegeniiberliegenden Sei-
ten (4) des Réhrchens (2) neben dieser Seite und
das Verbinden der gegentiberliegenden Seiten mit-
einander blockiert wird.

Ein Verfahren nach Anspruch 4, wobei beim Verbin-
den der Seitenwand (4) eine Naht (14) entsteht, die
sich im Allgemeinen Uber das Roéhrchen (2) er-
streckt.

Ein Verfahren nach Anspruch 5, wobei die Naht (18)
im Wesentlichen halbmondférmig ist und sich teil-
weise nach unten entlang gegenuberliegender Sei-
ten des Rohrchens (2) erstreckt.

Ein Verfahren nach Anspruch 5 oder 6, wobei die
Naht (14, 18) das Ende des Rdhrchens (2) definiert
und durch Abschneiden geformt wird, um scharfe
Ecken (16, 17) zu entfernen.

Ein Verfahren nach einem der Anspriiche 5 bis 7,
wobei die Verbindung mit Hilfe eines thermoplasti-
schen Schweillverfahrens erreicht wird.

Ein Verfahren nach einem der Anspriiche 2 bis 8,
wobei der perforierte Abschnitt (10) eine Vielzahl von
Offnungen (11) enthalt.

Ein Verfahren nach einem der Anspriiche 2 bis 9,
wobei der perforierte Abschnitt (10) dadurch gebildet
wird, dass die duRere Seitenwand (4) des Réhr-
chens (2) gelocht oder durchbohrt wird.
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12.

13.

14.

15.

16.

17.

Ein Trinkhalm (1), derim Einklang mitdem Verfahren
nach einem der vorstehend aufgefiihrten Anspriiche
hergestellt wurde.

Ein Trinkhalm (1), stufenweise angepasst, um einer
Tragerflussigkeit einen Wirkstoff hinzuzugeben, die
durch den Trinkhalm (1) gesaugt wird, der Trinkhalm
(1) umfassend:

ein im Allgemeinen langliches Réhrchen (2) mit
einer Seitenwand (4), die eine innere Bohrung
und eine erste und eine zweite offene Seite (7
und 8) beschreibt;

eine Vielzahl von Kugelchen (9), enthaltend ein
Malf des I6slichen Wirkstoffes; ein erstes Filter-
mittel (5), das ganzlich durch die Seitenwand (4)
gebildet wird, angrenzend an die erste Seite (7),
um die Kiigelchen (9) im Wesentlichen im Réhr-
chen zurtickzuhalten, wahrend die Tragerflis-
sigkeit mit dem Mund durch das Rdhrchen (2)
aufgesaugt werden kann; und

ein zweites Filtermittel (6), angrenzend an die
zweite Seite (8), um die Kiigelchen (9) im We-
sentlichen im Réhrchen (2) zuriickzuhalten,
wahrend die Tragerflissigkeit durch das Réhr-
chen (2) mit dem Mund aufgesaugt werden
kann.

Ein Trinkhalm nach Anspruch 12, wobei das zweite
Filtermittel (6) aus der Seitenwand (4) gebildet wird,
die an die zweite Seite (8) grenzt.

Ein Trinkhalm nach Anspruch 12 oder 13, wobei je-
des Filtermittel (5, 6) mindestens eine entsprechen-
de Offnung enthalt, die klein genug ist, um die Kii-
gelchen (9) im Réhrchen (2) zuriickzuhalten, und
ausreichend grof3 ist, damit die Fliissigkeit passieren
kann.

Ein Trinkhalm (1) nach Anspruch 14, wobei das erste
Filtermittel (5) eine laterale Naht (14, 18) umfasst,
wobei die gegenuberliegenden Seiten der Seiten-
wand (4) miteinander verbunden werden, um da-
durch die erste offene Seite (7) zu schliefen, und
wobei in der Seitenwand (4) mindestens eine Off-
nung neben der Naht (14, 18) gebildet wird.

Ein Trinkhalm (1) nach Anspruch 15, wobei das erste
Filtermittel (5) einen perforierten Abschnitt (10) mit
einer Vielzahl von Offnungen (11) umfasst, die klein
genug sind, um die Kiigelchen (9) im Réhrchen (2)
zurlickzuhalten, und ausreichend grol3 sind, damit
die Flussigkeit in Reaktion auf das Ansaugen mit
dem Mund durch den Trinkhalm (1) gelangen kann.

Ein Trinkhalm nach Anspruch 15 oder 16, wobei die
Naht die Seite des Réhrchens (2) definiert und ein
abgerundetes Profil umfasst.
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Ein Trinkhalm nach einem der Anspriiche 12 bis 17,
wobei die Kiigelchen (9) einen Durchmesser zwi-
schen 10 % und 80 % eines Innendurchmessers des
Trinkhalms (1) aufweisen.

Ein Trinkhalm nach einem der Anspriiche 12 bis 18,
wobei die Kiigelchen (9) einen Durchmesser zwi-
schen 15 % und 70 % eines Innendurchmessers des
Trinkhalms (1) aufweisen.

Ein Trinkhalm nach einem der Anspriiche 12 bis 19,
wobei die Kiigelchen (9) einen Durchmesser zwi-
schen 20 % und 50 % eines Innendurchmessers des
Trinkhalms (1) aufweisen.

Revendications

2,

Procédé de fabrication d’une paille pour boisson (1)
adaptée pour ajouter progressivement un ingrédient
actif a un liquide porteur aspiré a travers la paille (1),
ledit procédé comprenant les étapes consistant a :

fournir un tube (2) de forme générale allongée
ayant une paroi latérale (4) définissant un con-
duit intérieur et des premier et deuxieme bouts
ouverts (7 et 8) ;

fournir un premier moyen de filtration (5) a proxi-
mité du premier bout (7) du tube (2) ;

déposer une pluralité de granules (9) contenant
une mesure d’'ingrédient actif soluble dans le tu-
be (2) par le deuxieme bout (8) ; et

fournir un deuxiéme moyen de filtration (6) a
proximité du deuxieme bout (8) du tube, dans
lequel lesdits premier et deuxieme moyens de
filtration retiennent les granules (9) essentielle-
ment a I'intérieur du tube tout en permettant au
liquide porteur d’étre aspiré a travers le tube (2)
par aspiration orale, et

dans lequel au moins I'un desdits moyens de
filtration (5 ou 6) est fourni en formant un moyen
de filtration intégralement a partir de la paroi a
proximité du bout respectif (7 ou 8) du tube (2).

Procédé selon larevendication 1, danslequel I'étape
de formation des moyens de filtration comprend les
étapes consistant a :

boucher au moins partiellement le bout ouvert
respectif ; et

fournir une section perforée (10) au bout res-
pectif, comprenant au moins une ouverture di-
mensionnée pour étre suffisamment petite pour
retenir les granules (9) a l'intérieur du tube (2)
et suffisamment grande pour permettre le pas-
sage du liquide a travers la paille (1) en réponse
a l'aspiration orale.
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Procédé selon la revendication 1 ou 2, dans lequel
les étapes consistant a fournir des premier et deuxie-
me moyens de filtration comprennent I'étape consis-
tanta:

boucher au moins partiellement le bout ouvert
respectif (7 et 8); et

fournir une section perforée (10) au bout res-
pectif (7 et 8) comprenant au moins une ouver-
ture dimensionnée pour étre suffisamment pe-
tite pour retenir les granules (9) dans le tube (2)
et suffisamment grande pour permettre le pas-
sage du liquide a travers la paille (1) en réponse
a 'aspiration orale.

Procédeé selon la revendication 2 ou 3, dans lequel
un bout ouvert du tube (2) est au moins partiellement
bouché par pincement des c6tés opposés (4) du tube
(2) a proximité dudit bout

Procédé selon la revendication 4, dans lequel le col-
lage de la paroi latérale (4) forme unjoint (14) s’éten-
dant généralement en travers du tube (2).

Procédé selon la revendication 5, dans lequel le joint
(18) est essentiellement en forme de croissant et
s'étend partiellement vers le bas sur des cbdtés op-
posés du tube (2).

Procédé selon la revendication 5 ou 6, dans lequel
le joint (14, 18) définit le bout du tube (2) et est formé
par découpage des angles vifs (16, 17).

Procédé selon 'une quelconque des revendications
5a7, dans lequel le collage est assuré par soudage
thermoplastique.

Procédé selon 'une quelconque des revendications
2 a 8, dans lequel la section perforée (10) comprend
une pluralité desdites ouvertures (11).

Procédé selon 'une quelconque des revendications
2 a9, dans lequel la section perforée (10) est formée
par poingonnage ou percage de la paroi extérieure
(4) du tube (2).

Paille pour boisson (1) fabriquée conformément au
procédé de l'une quelconque des revendications
précédentes.

Paille pour boisson (1) adaptée pour ajouter progres-
sivement un ingrédient actif a un liquide porteur as-
piré a travers la paille (1), ladite paille (1)
comprenant :

un tube de forme générale allongée (2) ayant
une paroi latérale (4) définissant un conduit in-
térieur etdes premier et deuxiéme bouts ouverts
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(7et8);

une pluralité de granules (9) contenant une me-
sure d’ingrédient actif soluble ; un premier
moyen de filtration (5) formé intégralement a
partir de la paroi latérale (4) a proximité du pre-
mier bout (7) pour retenir les granules (9) es-
sentiellement a l'intérieur du tube tout en per-
mettant au liquide porteur d’étre aspiré a travers
le tube (2) par aspiration orale ; et

un deuxiéme moyen de filtration (6) a proximité
du deuxiéme bout (8) pour retenir les granules
(9) essentiellement a l'intérieur du tube (2) tout
en permettant au liquide porteur d’étre aspiré a
travers le tube (2) par aspiration orale.

Paille pour boisson selon la revendication 12, dans
laquelle le deuxieme moyen de filtration (6) est formé
a partir de la paroi latérale (4) a proximité du deuxié-
me bout (8).

Paille pour boisson selon la revendication 12 ou 13,
dans laquelle chaque moyen de filtration (5, 6) com-
prend au moins une ouverture respective dimension-
née pour étre suffisamment petite pour retenir les
granules (9) a l'intérieur du tube (2) et suffisamment
grande pour permettre le passage du liquide.

Paille pour boisson (1) selon la revendication 14,
dans laquelle le premier moyen de filtration (5) com-
prend un joint latéral (14, 18) dans lequel les cotés
opposeés de la paroi latérale (4) sont collés ensemble
de maniére a fermer ainsi le premier bout ouvert (7),
et dans laquelle au moins une ouverture est formée
dans la paroi latérale (4) a proximité du joint (14, 18).

Paille pour boisson (1) selon la revendication 15,
dans laquelle le premier moyen de filtration (5) com-
prend une section perforée (10) ayant une pluralité
d’ouvertures (11) dimensionnées pour étre suffisam-
ment petites pour retenir les granules (9) a l'intérieur
du tube (2) et suffisamment grandes pour permettre
le passage du liquide a travers la paille (1) en répon-
se a |'aspiration orale.

Paille pour boisson selon la revendication 15 ou 16,
dans laquelle le joint définit le bout du tube (2), et
comprend un profil arrondi.

Paille pour boisson selon I'une quelconque des re-
vendications 12 a 17, dans laquelle les granules (9)
ont un diameétre compris entre 10% et 80% d’un dia-
meétre intérieur de la paille (1).

Paille pour boisson selon I'une quelconque des re-
vendications 12 a 18, dans laquelle les granules (9)
ont un diameétre compris entre 15% et 70% d’un dia-
meétre intérieur de la paille (1).
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1"

20. Paille pour boisson selon I'une quelconque des re-

vendications 12 a 19, dans laquelle les granules (9)
ont un diamétre compris entre 20% et 50% d’un dia-
meétre intérieur de la paille (1).
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